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FATLURE HODES EFFECTS AMALYSIS (FMEA} -- CRITICAL HAROWARE
NUMBER: M4-1BG-PDO1C-X

SUBSYSTEM WAME: ELECTRICAL POWFR GEWERATION - LRYD, GENERIC
: REVISION : 1 11/12/91
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PART NAME PART HUMBER
YENDDR NAME YENDOR NUMBER
a L3 ; DISCOMNECT, 02 FILL 2 VENT MC276-0010-0110
a FAIRCHILD 74341000-2110
m L3I0 : QISCONNECT, 02 FiLL 4 YENT MC276-0010-1110
Q FAIRCHILD 74341000-1110
g L3l : QISCOMNECT, 02 FILL & WINT MC276-0010-2110
a FAIRCHILD 74341000-2110
""""""""""""""" PART DATA T -

--——-—-—----+__-—_——-.-.-_-__.—.-_-.——-.--.--.----——-p..--_-———-.--—q--.-.._--————q-- - v ————

EXTEROED DESCHIPTION OF PART UNDER AMALYSIS:
O[SCONKECT, 02 FILL AND VENT

ia

REFERENCE DESIGHATORS:  40VAEPDO10
40v45P0011
40v¥45P0020
2QV45P0021
40V45PD410
40v45PD4ll :
40¥45P0500
4G¥45P0501
40vASPDE00
40v45PDE01

B QUANTITY OF LIKE ITEMS: 10

o FUNCTION: _
FROVIDES FILL AND VENT CAPAAILITY FOR 02 TANKS.
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FATLURE MODEL EFFECTS ANALYSIS (FHEA} -- CRITICAL FAILURE MODE
. RUMBER: MA-{BG-PDOLA-QL

REVISTON# I 11712/t =
SUBSYSTEM: ELECTRICAL PCWER GENERATION - CRYO, GENERIC

LRU :OISCONNECT, 02 FrLL & VONT CRITICALITY OF THIS
ITEM HAME: OISCONNECT, 02 FILL & VENT FAILURE MODE:z133

- ——— T e e e e ——————— T e . e e e ey el

& FATLURE MODE: .
FALLS OFEN OR INTERNAL LEAKAGE

MISSION PHASE:
L9 LIFT-BFF
t0 JR-0RBIT
i DE-ORBIT

F?*&

e YEHICLE/PAYLOAD/KIT EFFECTIVITY: 107 CoLUMBIA
* 103 DISCOQVERY
: 104 ATLANTIS
: 105  ENDEAVOUR

e CAUSE:
MECHANECAL SHOCK, YIBRATION, CONTAMINATION

. o CRITICALITY 1/1 OURING INTACT ABORY ONLY? NO

——--—---————-n-l-—--———---l--a-.n.——--_—-—..---.-.-.—_——--—--_———-p T e e e e -

REDUMDANCY SCREEN A) Pass
8) FALL
C) PASS

F?SSIFAIL RATIOMALE:
A

@ B}

REDUHDANCY SCREEN B - PORPET SEALING INTEGRIVY IS NONVERIF [ABLE DUE fﬁ
INSTALLATION OF FLIGHT AP,

--------

- FAILURE EFFECTS -

-——-'-——‘l*-——'i-i-li—-——---—-——--—--u--u—-—-I-- _-u.-_—.——-.-----_._---...,-__._._-,-__..-_._.._._....-,_.__.__.-.,.-....

= (A) SUBSYSTEM:

M0 EFFECT AFTER FIRST FAILURE, A FLIGHT CAP IS INSTALLED ON DISCONNECT
WHICH PROVIDES A SECONDARY SEAL.
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FAILURE MODES EFFECTS ANALYSIS {FMEA} - CRITICAL FAI{URE MOOE
NUMBER: M4-1BS-PDO1G-01

135 .

a (B} INTERFACING SUBSYSTEM(S):
SAME A5 (A)

m (C) MISSION:
SAME AS (A)

a (D) CREW, VEHICLE, AXD ELEMENT(S}:
SAME AS (A)

m (£} FURCTIONAL CRITICALITY EFFECTS:

\ “DOITIONAL FATLURES OF THE ASSOCIATED FLIGHT CAP ANJ TANK CHECK WALYE
CR MANIFOL] RELIEF VALYE, FAILING OPEN, MAY RESULT IN L3SS OF SYSTEM
PRESSURE IF BQTH MANIFOLO ISOLATION VALVES FSIL TO CLOSE. LISS OF
SYSTEM PRESSURE RESULTS [N LOSS OF ALL THREZ SUEL CELL POWERPLANTS.
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-u-l-i--—-r----————-—-.----p—.-__--—————--u-_--h--—q--—————————.—qq-___.-.__—-..___._.-”._.___.__

m {A) DESIGH:
POPPET 13 SPRING-LOADED CLOSED, SYSTEM PRESSURE AIDS TN SEALIRG POPPET,
POPPET TRAVEL [5 PERPENDICULAR TO LAUNCH ACCELERATION FORCES. LAPPED
METAL-TO-METAL SEAT, LOCKING PRESSURE CAP PROVIDES A DUAL SzAL. 10
MICRON FILTER AT GROUND HALF COUPLIRG, INLET. ALL COMPONENTS COMPATIBLE
WITH WORKING FLUIDS. -5QOY CONSTRUCTED GF THCANEL 718 CORROSION
RESISTANT SVEEL. . : '

m (B} TEST:
CUALIF [CATION TESTS INCLUDED: MECHANICAL SHOCK {20 G AT 1060 PSIG),
STRUSOIDAL VIBRATIOR {+/= 0.25 G PEAKY, RANDOM Y(ERATLOM (1.0 G SQ/HZ
FOR 34 MINUTES AND 0.5 G SQ/HZ FOR 14 MEKUTES), AKD THEZMAL CYCLED (1
TIMES FROM CRYOQ TEMPERATURE TO +350 DEG £, § OPERATIORAL CYCLES PER

THERMAL CYCLE}, AND OPERATING CYCLES (2000 AT BOTH -297 DEQ F AND
AMBIENT TEMPERATURE),

ACCEPTANCE TESTS INCLUDE; PROOF PRESSURE TEST IN THE UNMATED MODE AT
1523 PIIG FOR A MINIMUM OF 5 MINUTES, LEAK TEST FOR INTERNAL LEAKAGE
PAST POPFET AT 1060 PSIG AND THE POPPET SPRING FORCE YERIFIEOD WITH THE

OTSCONNECT'S INTERFACE SIDE PRESSURI[ZED AT 20 P3G, WITH THE DOWNSTREAM
510 YENTED TO ATHOSPHERE.

(MRSD: LEAK CHECK PERFORMED EVERY TURNAROQUND.

o (C) INSPECTION:
RECEIVING INSPECTION
TEST REPORTS AND MATERIALS CERTIFICATIONS ARE MAINTAINCD CERTIFYING
MATERTALS AND PHYSICAL PROPERTIES,

Md=1Rmr - i27
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™y FAILURE MODES EFFECTS ANALYSTS (FHEA) -- CRITICAL FAILURE KODE
; : NUMBER: #4_1BG-PDO10-01
CCNTAMINATICN CONTROL
ALL INTERNAL PARTS AND INTERNAL SURFACES OF THE DISCONNECT SHALL ot
CLEaNED 70 LEVEL 2C0A OF MADLLO-301. raver MRs SLus WD s w RS
AR T ATt L, Y
ASSEMBLY/INSTALLATION | [ g
DISCONNELT 200Y QRIFILE, POPPET STEM DIAMETERS, AND OTHER CRITICAL iy

UIMENSICNS ARE VERIFIED BY INSPECTION. TORQUES AMD SURFACE FINISH A3E
HERIFIED. LOG OF CLEAN RQOM AND TOOL CALIBRATION ARE VERIFIED. SEALS
ARE VISUALLY EXAMINEQ PRIOR TO INSTALLATION FOR DAMAGE AND CLEAMLINESS,
ALL CLZANED SUBASSEMBLIES SHALL 82 FANDLED IN & [LASS 100,000 CLEAM
AOCH 43 DEFINED [N FED-370-209.

CRITICAL PROCESSES
PARTS PASSIVATION AND ALL WELDS ARE VERIFIED BY [NSPECTICK.

NONDESTRUCTIVE TESTING _
HELDS ARE FLUGRESCENT PEMETRANT INSPECTED, USING LOX COMPATIBLE
PENETRANT MATERIAL.

TESTING - .
THE POFPET EXPERIENCES INTERNAL LEAKAGE TEST AND POPPET SPRING- FORCE
To3T DURING THE ATP WHICH IS VERIFIED BY [MSPECTION,

HANDLZNG/PACKAGING
PACKAGING FOR SHIPMENT IS VERIFIED BY INSPECTION,

w (D) FAILURE HISTORY:

CAR ¥O. AB9963-010 WZ KSC, OV-102, GROUND CHECK *
A89964-010 02 KSE, QV-102, GROUND CHELK
ACL626-010 02 3¢, QV-102, SAOUMD CHESK
ACES71-010 H2 KSC, 0V-102, GROUMD CHECK
AC7021-010 02 KSC, OV-102, GROUND CHECK *
AC9914-010 M2 KSC, OV-104, GROUND CHECK
AD1160-010 M2 XSC, OV-102, GROUND CHERK

¥ 41

3 02 AND 4 HZ FILL AND VENT DISCONNECTS HAVE BEEN REPORTED LEAKING.
LEAKAGE HAS BEEN ATTRIBUTED TQ CONTAMINATION FROM THE WORKING
ENVIRCHMENT IN ALL CASES,

* - IN TWO CASES, LEAKAGE FELL WITHIH SPECIFICATION OMCE THE OISCOMNECT
WAS CYCLED OR FLUSHED.

NOTE: A GENERAL REQUIREMENT HAS BEEN [NCORPORATED IN THE FILE III
EFG/FRSD OMRSD REQUIRING THE FLUSHING GF ALL AHC/GHC INTERFACES WITH
FREOW TF PRIOR TQ DISCONNECT MATING.

CAR NO. ABIS34-010 SUFFLIER, GUALIFICATION

M4-1BG - 123
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FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL FAILURE MOUE
NUFEER: Md-1BG-PDOL0-g1

483544-010 SUPPLIER, QUALIFICATION

183607-010 SUPPLIER, QUALIFLCATION
THO M2 FILL AHD YENT AND AN HZ HORTZIONTAL DRAIN DISCONNECT EXHIAITEL
OUT CF SPECIFICATION LEAKAGE PAST POppeT GURING QUALIFICATION TEST,
TRE CAUSE GF LEAKAGE WAS THE RESULT oF A PITTED POPPET SEAT ARES. THIS
CONDITION WAS DETEAMINED TO 3f 4 RSSULT QF CONTAMINATION WHICH WAS
INTROOUCED BY THE SUPPLIER. . : '
CORRECTIVE ACTION INCLUDED [MPLEMENTING FILTERS [NTQ THE SUPPLIER'S
TEST SETUPS.

CAR KO, AS841-0l0 SLUFFLIER, ATP

AN 02 FILL AND VEMT DISCONNECT SXRISITED QUT ©F SPECTIFICATION FLOW PAST
POPPET WITH THE DISCONNECT'S INTERFACE SINE PRESSURIZED AT 29 PS1G. THE
PIPPET SPRING SHOULD HAVE PREVENTED FLOW. THE GUT OF SPECTFICATION
LEAKAGE WAS CAUSED BY EXCESS CONTAMINANTE WITHIN THE UNIT WKHICH WAS
CETERMINED TO HAYE HEEN INTRODUCED DURING ASSEMBLY.

CORRECTIVE ACTION [NCLUDED CAUTIOHING PERSCHNEL TO MAINTAIN CLEANLINESS
DURING ASSEMBLY AND HANDLING OF DISCONNECTS. )

CAR KO, A56041.010 SUPPLIER, ATP _

AN H2 FILL AMD VENT DISCONNECT EXHIBITED OUT OF SPECIFICATICH LEAKAGE
PAST POPPET DURING [TS ACCEPTANCE TEST, THE LEAKAGE WAS DETERMINED TD
EE CAUSED 3Y A SCRATCH ON THE POPPET FALE.

CORRECTIVE ACTION INCLUDED CAUTIONING ASSEMALY PERSONNEL TO EXERCISE
AIQITIONAL CARE IN HANDLING aFf CRITICAL P4RTS,

CAR HO. AB8472-010 SUFPLIER, ATP

AN 02 FILL AND VENT OISCONNECT EXHIBITED CUT OF SPECIFICATION POPPET

LEAKAGE DURING 175 ACCEPTANCE TEST. THE PRGELEM WAS CLOSED AS AN aTP
- SCREEMABLE FAILURE,

= (E) OPERATIOMAL LSE:

HO CREN ACTION AFTER FIRST FAILURE. CREW WILL CLOSE MAKIFOLO ISOLATION
YALYE AFTER SECOND FAILURE.

RELIABILITY ENGINEERING: M. 0. WEST
BESIGN ENGINEERING i M. M. SCHEIERN
QUALITY MAMAGER : 0. J. BUTTNER
HASA RELIARILITY :

NASA SUBSYSTEM MANAGER ;
NASA QUALITY ASSURANCE :
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